Abstract
INTRODUCTION

34
Chlorophyll pigments are highly appreciated as functional components in fruits
35
and vegetables both for its green colouring properties as its health benefits for the human 36 consumption derived from their biological properties (Ferruzzi & Blakeslee, 2007) . In 37 addition, the ripening process of fruits or technological treatment for food production is 
42
The fruit of the olive tree (Olea europaea L.) is mainly used to obtain olive oil, a 
76
There is much less research regarding the degradation systems which are 
96
Aljuburi, Huff & Hshieh (1979) were the first to describe an enzyme which exhibits 97 a oxidising and decolourizing action on the chlorophyll in the flavedo of oranges in the 98 presence of H 2 O 2 and a phenol. However, Matile (1980) was the first to suggest that POX 99 5 is responsible for that activity by observing an in vitro modification to chl in the presence 100 of H 2 O 2 , 2,4-dichlorophenol (2,4-DCP) and horseradish peroxidase (HRP). These results
101
were confirmed by Huff (1982) 
118
Due to the multitude of isoforms of POX described in the bibliography (Akiyama & 
139
To date, there is no information regarding the distribution of POX-chl activity in 
162
The study of the involvement of POX-chl activity in the metabolism of chls in the
163
Hojiblanca variety has revealed that there is a correlation between the formation and/or 164 build-up of certain oxidized chl derivatives and the total POX-chl activity levels measured 
239
Finally the precipitate was collected, dried at room temperature, weighed and stored at - 
267
The pellet from the centrifugation at 4200 x g was resuspended with 1.5 ml of 
277
The entire procedure took place in a chamber at 4 ºC.
278
Determination of POX-chl enzymatic activity
279
To measure the POX-chl activity, a standard reaction mixture (0.36 mL) was used
280
containing 80 µL crude enzyme extract, 239 µL incubation buffer (100 mM Na-Pi pH 7),
281
15 µL chl a (4 mM) dissolved in acetone and 15 µL 2,4-dichlorophenol (DCP) (2%, w/v) 282 dissolved in acetone. The reaction was started by adding 11 µL H 2 O 2 (0.2%, w/v).
283
To determine the subcellular distribution of the POX-Chl activity, the pellets from 
290
DCP and H 2 O 2 ) in the aforementioned volumes (Table 1) .
291
The reaction was carried out with strong stirring, at 30 ºC and in conditions of 297 Table 1 298
Composition of reaction mix prepared to quantify the POX-chl activity in different 
308
Measurements from crude enzyme extracts were made in quadruplicate and 
312
The peroxidase activity was defined as the formation of oxidised chl derivatives 
322
Data were expressed as mean values ± standard deviation (SD) and were
323
analyzed for differences between means using one-way analysis of variance (ANOVA).
324
The analyses were performed using Statistica 
343
In the Hojiblanca variety, the evolution of the POX-chl activity, measured in the (Table 2) , whereas specifically in the thylakoid membrane fraction 374 this relation was inverted, and the Arbequina variety displayed a significantly higher level
375
of POX-chl activity.
376 Table 2 POX-chl activity associated to subcellular fractions from O. europea L. fruits (cvs. Arbequina and Hojiblanca). POX-chl activity 
383
where it was established that of all the POX-chl activity present in the cells, only a
384
percentage of less than 1 % was located in the chloroplasts, whereas the rest was mainly 385 found in the soluble fraction.
386
In the processing of the olive fruit for oil extraction, the chl pigment transferring to 387 the oily phase is only partial despite its lipophilic nature. In the industrial processing is 
415
did not display significant differences between the two varieties.
416
Given the thylakoid location of the chls, the most plausible explication is that the 417 POX-chl activity associated with the soluble fraction is not responsible for the formation of 
460
In conclusion, the highest levels of the POX-chl activity measured in the thylakoid 461 fraction (7K*) of the Arbequina and Hojiblanca fruit were concomitant with the greatest
462
rates of formation and build-up of oxidized derivatives of chl. Therefore, these figures
463
suggest that a POX-chl activity located in the thylakoid fraction is directly implicated in the 464 formation of these chl catabolites.
465
Nevertheless, although the levels of POX-chl activity measured in the thylakoid 466 fraction (7K*) in the Arbequina fruit were higher than those measured in the Hojiblanca 467 fruit, these differences would appear to be insufficient for explaining the wide margin that 
